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VACUUM CLEANER 



Th? present invention relates to a vacuum cleaner in which cyclonic dust 
separators are used to perform the cleaning operation. 

The cyclonic separators are the most commonly used devices fpr 
uidustrial separation/disintegration processes, for instance in petroleum ^nd coal 
e^loitation sectors due to their low costs and easy maintenance properties. The 
general operational principle qf these separators is the separation of jjiaterials 
having different properties, from each other by means of the centrifiigal force. 
They are ^s^d in the fields of separatmg the liquid-liquid, gas-liquid, gas-solid and 
solid-solid pliases. 

In t|ie vacuum oleaners, |iy using said cyclonic separators, the requirement 
for using dust bags is eliminated whereby reductioh in the suction efficiency of 
the machine due to the filling of the dust bag, are avoided. By virtue of the 
geometry and stnjcturei of the cyclonic separator, dust is separated from the 
suction air ia one or more cascades. (Said cascades are used to separate the^dust 
particles of different dimensions, from the suction air). 

In EP No. 0042723, an outer cyclone of a lower eflSciency (to se]^arate 
larger 4ust particles) and a higher efficiency inn?r cyclone (to separate fine dust 
particles) are disclosed. 

In the EP No 0885585, a vacuum cleaner having three cyclonic separators 
arranged in cascade is disclosfed. 

The object of the present invention is to realize a vacuum cleaner which 
eliminates the need for the use of a dust bag by using serially arranged cyclbnic 
separators and which avoids reduced suction efficiency. 
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The vacuum cleane;' reaUzed to attain the object ot the inventiop has heen 
illustrated in the attached drawings wherein; 



Figure 1, is the schematical view of a vacuiun cleaner, 
5 Figure X is the perspective view of the cyclonic separator, 

Figure 3, is the c;foss sectional view of the cyclonic separator. 
Figure 4, is the schematical view of the cyclonic separator. 
Figure 5, is the schematical view of the cyclonic separator Comprisjing a 
trap pi^Ce. 
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The components shown in the drawings have heen separately given 
referehce immersjls as follows: 

1. .Vacuum cleaner body 

15 2. Hose 

3. Handle 

4- Extension pipe 

5. Cleaner head 

6. Vacuum cleaner 
20 7, Cyclone unit 

8. First cyclonic separator houshig 

9. Second cyclonic separator housing 

10. Third cyclonic separator housing 

IL First du^t receiving and collection chamber 
25 1 2. Second dust receiving and collection chamber 

13. Air inlet 

14. Air outlet 

15. Outer casmg 

16. Window 

30 17. Air-flow directing structure 

18. Hole 
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19, Trap piece 

20. Opening 

The vacuum cleaner (6) according to th^ present invention, 
comprises a vacuum cleaner body(l); a hose (2) preferably made qf plastic 
material, connected to said housing (1); a handle (3) connected to said 
hose (2) to fecilitate the haridling of the tube by the uspr; and an extension 
pipe (4) made of metal or rigid plastic materia], connected to said ha^dle 
(3); a cleaner head (5) connejcted to the end of said pipe (4) ft* qleaning 
the rugs and/or hard gtound surfaces; and a cyclone unit (7) which 
operates to extract dirt and dust particles from the sucked-ln air-flow 
therethrough. 

Said cyclone unit (7) comprises an outer casing(l5); an air inlet 
opening (13) located on the otiter casing (15), whereby the suc|ced-in air 
enters; an air outlet Opening (14); thtee cyclonic sep^afor housings (8,9, 
and 10) to separate the dust, home in the sucked-in air, that are arranged 
in a telescopic manner, co^ally in series; and chambers (11 and 12) for 
receivmg and collecting the s^arated dust particles. 

Thei outer casing (15) preferably has a cylindrical stmcture and the 
air inlet oppning (13) is provided on the lateral siirfece of the outer 
casing(15) so that it provides voftex in flie suction air, vsiiereas the air 
outlet opening (14) is preferably positioned vertically on the upper surface 
of the outer casing(15). Said air inlet opening (13) opens to the &st 
cyclonic separator housing (8) and is tangential to the lateral surface of the 
first cyclonic separator housing (8) in order to create a vortex, 

Said first cyclonic separator housing (8) is placed in the outer 
casing(l^), and is preferably of a cylindrical structure. As it is smaller in 
diame1,er than the diameter of the outer casing(15), a first dust receiving 



chamber (11) is formed between the outer casmg(15) apd the first 
cyclonic separator hqusing (8). At least one ivindow (16) is provided 
above the first cyclonic separator housing (8), almost at the same level as 
t^e air iiilet opening (14), facmg said opening (14), which opens to the first 
dust receiving ^nd collectian chamber (11) thus jiroviding the passage of 
the Qoarser dust particles to the first dust receiving chamber (1 1) by means 
of the centrifugal force. 

The second cyclonic separator housing (9) is placed coaxialy in the 
first cyclonic Separator housing (8). Said second cyclonic separator 
housing (9) has a conical structure with a smaller didmetfer at the bottom to 
increase the air flow velocity. The diameter of the conical stracture first 
decreases (converges) considerably and then this harrowing rate is reduced 
and thus a structure with twd cascades is formed, 

The outlet port of the second cyclonic housing (9) opens to the 
second dust receiving chamber (12) and is positioned slightly above the 
outer c^sing(l5). An air-flpw directiug structure (17) is placed in the 
second dust receiving chapaber (12), just below the outlet port of the 
second cyclonic housing (9), which cuts down the velocity of the m^ium- 
sized dust particles hitting against it, ifi order to let them be coUectbd in the 
second dust receiving chamber (12) and which directs the air flow to the 
third cyclonic separator housing (lO)v 

The third cyclonic separator housing (10) is $o placed kji the first 
cyclone housing (8) that it is aligned on the safne axis as the first cyclone 
housing (8) and the air flow-directing structure (17), The ihlfct opemng of 
the third cyclonic separator housing (10) is positioned at the same level as 
the air flow directing structure (17), at a level above the outlet opening of 
the second cyclonic separator housing (9). Said third cyclonic separator 
housing (10) opens to the air outlet (14) ajld consists of a conical portion 



diverging from the inlet opening an4 a cylindrical portion coming after the 
conical portion. Said conical portion has a perforated structure consisting 
of one or more holes (18)^ that prevents the noise created due to the 
narrow crosssection and avoi4s the pressure drops. 

When the vacuum cleaner is oper^rted, the dust-laden air sucked-in 
through the Cleaner head (5^ is directesd towards the cyclone imit (7). Air 
entrained tangentiaUy into the mner wall of the first cyclonic separator 
housuig (8) is subjected to centrifugal forces due to the cylindrical 
structure of the first cyclonic separator housing (8). The coarspr particles 
in the ak sucked ki, are pushed towards the outer wall of the first cyclonic 
separator housing (8) by means of the said centrifugal forces and they pass 
through the window (16) under the effect of their ov/n weights, to be 
collected in the first dust receiving chamber (11). The smaller dust 
particles swhrl arotmd in the first cyclonic separator housing (8) and reach 
the second cyclonic separator housing (9). Due to the conical structure that 
converges toward tke bottom, of the second cyclonic separator housing 
(9), the velocity of the air flow is increasied. Tke mediiUn-sized particles 
are collected ifl the :?econd dust receiving <ihamber (12), by means of the 
centrifiigal fprce at the outlet of the second cyclonic separator housing (9) 
and of the air flow directing structure (17). Air, directed by the air flqw 
directing structure (17)^ is elevated from the bottom of the second dust 
receivmg chamber (12) and enters the third cyclone unit (10). In the third 
cyclonic sepai'ator housing (10), the pressure of th^ air increases as its 
speed decreases due to the conical structure of the portion that extends in a 
diverging manner frpm the inlet, and the fine dust particles contained in 
said l^ousing fall down under ttie effect of the centrifugal force, they pass 
through the iplet opening of the third cyclonic separator housing (10) and 
are collected in the second dust receiving charnber (12). The purified air, 
freed of dUst particles, leaves the cyclone unit (7) through the air oiitlet 
opening (14). 



In another embodiment of the current invention, the cyclone unit 
(7) comprises a trap piece (19) that is placed within ^he first cyclonic 
sepafator housing (8), concentric with the third cyclonic separator housing 
(10) and wraps the third cyclonic separator housing (10). The form of the 
5 trap piece (19) is similar to the form of the third cyclonic separator 

housing (10). The trap piece (19) is composed of a cylindrical portion and 
a conical portion; The trap piece (19) lays between the top and bottom of 
the outer casing (15)^ and contacts the air flow directing structure (17). 

10 The trap piece (19) comprises one or more than one openings (20) 

on the c6iucal portion, for enabling the flow of air mto the third cyclonic 
separator housing (10). 

By Usmg the cyclone unit (7), dust bags are no longer required in 
15 the vacuum cleaners and the drops ia the suction efficiency occurring due 

to the fuBness status of the dust bags are avoided. 
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CLAIMS 



1. A vacuudi cleaner comprising a cyclone unit (7) that in.cludes an outer 
casing(15); an air inlet opening (13) located on the outer casing (15), 
whereby the sucked-in air enters; an air outlet (14); three cyclonic 
separator housings (8,9^ and 10) to, separate the ^iust borne in the 
sucked-in air, that are arranged in a telescopic manner, coaxially, in 
series wherein the air inlet opening (13) is provided on the lateral 
surface of the outer housing (15) so that it provides vortex in theJ 
suction air; characterized with a first cyclonic separator housing (8) of 
a preferably cylindrical structure placed in the outer casing(15), having 
a smaller diameter than, the diameter of the outer casing(15); a second 
cyldnic separator housing (9), placed coaxially in the iSrst cyclonic 
separator housing (8) and having a conical structure with a smaller 
diameter at the bottorfi to increase the air flow velocity wherein its 
diameter first decreases (converges) considerably and then thisi 
narrowing rate is reduced and thus a structure with two cascades is 
formed; and a third cyclbnic separator housing (10) so placed in the 
first cyclone hpusing (8) that it is aligned on the ^am6 axis as the first 
cycldne housing (8) and con^)rising ^ conical portion diverging ^om 
the inlet opening and a cylindrical portion coming aftdr the conical 
portion. 

2. A vacuum cleaner (6) as defined in Claim 1, characterized with the 
cyclone unit (7) comprising a first dust receiving chamber (11) located 
between thp outer casing(15) an4 the first cyclonic separator housing 
(8) and at least one window (16) provided on the first cyclonic 
separator housing (8), almost at l^e same level as the air inlet opening 
(14), which opens to the first dust receivmg and collection chaixiber 
(11) thu5 providing the passage of the coarser dust particles to the first 
dust receiving chamber (1 1) by means of the centrifugal force. 



3. A vacuum cleaner (6) as definied in Claims 1 and 2, characterized with 
the cyclone unit (7) comprising a second dust receiving chamber (12) 
to which the outlet )pOTt of the? second cyclonic housing (9) opens and 
an fiir flow directing striicture (17) prpvided just below the air outlet 
opening of the second cyclonic housing (9), which cuts down the 
velocity of the medium sized dust particles hittmig against it, in order 
to let them he collected in the second dust receiving chamber (12) and 
which directs the air flow to the third cyclonic separator housing (10). 

4. A vacuvim cleaner (6) as defined in Claims 1 to 3, characterized with 
the cycl6n0 unit (7) comprising the third cyclonic separator housmg 
(10) wherein, its Met opening being positioned at the same level as 
the air flow directmg structure (17), at a level above the outld opening 
of the second cyclojiic separator housing (9); that opens to the air 
outlet opening (14) and has a perforated structure consisting of one or 
more holes (18), that prevents the noise created due to the narrow cross 
section and avoids the pressure drops. 

5. A vacuum cleaner (6) as defined in any ol{ie of the previous claims, 
characterized with the cyclone unit (7) comprising a trap piece (19) 
that is placed withiti the first cyclonic separator houshig (8), 
concentric with the cyclonic separator housiiig (10) and wraps the 
third cyclonic separator housing (10). 

6. ' A vacuiun cleaner (6) as defined in Claim 5, characterized with the 

cyclone unit (7) con^rising the trap piece (19) tt^ is composed of a 
cylindrical portion and a conical portion,; that lays between the top and 
bottom of the outer casing (15), gnd contacts the air flow directing 
structure (17). 
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A vacuum cleaner (6) as defined in Claim 6, characterized with the 
cyclonfe unit (7) comprising the trap piece (19) that has one or more 
than one openings (20) on the conical portion, for enabling the flow of 
air into the third cyclonic separator housmg (10). 
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housings (8,9, and 10) to separate the dust bonie in the sucked-in 
air, that are arranged in a telescopic manner, coaxially in series; 
and chambers (11 and 12) for receiving and collecting the sepa- 
rated dust particles. 



RNRnnrirv *wn 



wo 2003/030702 A3 lilllWIIIIIIIIilllllilillllilllilllllillli^ 



(84) Designated States (regional): ARIPO patent (GH, GM, 

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TMX 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, n, FR, GB, GR, IE, IT, LU, MC, NL. PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

FuhLished: 

— with international search report 



(88) Date of publication of the international search report: 

4 March 2004 

For two-letter codes and oilier abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



A. CLASSIRCATION OF SUBJECT MATTER , 

IPC 7 A47L9/16 B04C5/08 B04C5/13 



According to Internalional Patent Classification (IPC) or to both national classification and IPC 



B. RELDS SEARCHED 



Minimum documentalion searched (dassitication system followed by classification symbols) 

IPC 7 A47L B04C 



Documentation searched other than minimum documentation to the extent that such documents aiB included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



P,A 



EP 0 728 435 A (BLACK & DECKER INC) 
28 August 1996 (1996-08-28) 
column 3, line 11 -column 4, line 52; 
figure 3 

FR 2 670 137 A (STEIN INDUSTRIE) 

12 June 1992 (1992-06-12) 

page 4, line 7 - line 12; figure 3 

US 4 826 515 A (DYSON JAMES) 

2 May 1989 (1989-05-02) 

column 2, line 38 -column 8, line 16; 

figure 3 

US 2001/042283 Al (OH JANG-KEUN ET AL) 
22 November 2001 (2001-11-22) 
page 3, paragraph 54 -page 4, paragraph 
65; figures 5,6 

-/-- 



1,3 



1-7 



Further documents are listed in the continuation of box C. 



[X [ Patent family members are listed in annex. 



* Special categories of dted documents : 

'A' document defining the general state of the art which is not 
considered to be of particular relevance 

'E* earlier document but published on or after the international 
filing date 

'L* document which may throw doubts on priority daim(s) or 
which is dted to establish the publication date of another 
dtation or other special reason (as specified) 

■0' document refening to an oral disdosure, use, exhibition or 
other means 

'P' document published prior to the internalional filing date but 
later than the priority date claimed 



*T' later document published after the International filing dale 
or priority dale and not in conflict with the application but 
dted to understand the prindpte or theory underlying the 
invention 

■X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•Y* document of particular relevance; the claimed Invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the tnlemational search 



4 March 2003 



Dale of mailing of the international search report 

21/03/2003 



Name and maifing address of the ISA 

European Patent Office, P.B. 5816 Patentlaan 2 
NL-2280 HV Rljswijk 
TeL (+31-70) 340-2040. Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Lodato, A 



Fomi PCT/iSA/210 (second sheet) (July 1992) 
BNSDOCID: <W O 03030702A3 I > 



page 1 of 2 



C.(Coiitinuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Calegory^ 


Citation of document, with indication.where appropriate, of the relevant passages 


RelevaidtoclaimNo. 




6B 2 367 774 A (NORTH JOHN HERBERT) 
17 April 2002 (2002-04-17) 
figure 2A 


1-7 



Foim PCT/ISA/210 (ecntinuaUon o( second shset) (July 1992) 



page 2 of 2 



Patent document 
cited in searcti report 



Publication 
date 



Patent family 
member(8) 



EP 0728435 

FR 2670137 



FHiblication 



28-08-1996 EP 



12-06-1992 FR 



US 4826515 



02-05-1989 AT 
CA 
DE 
DK 
EP 
OP 
JP 
JP 
JP 
JP 
JP 
US 
US 
US 



US 2001042283 Al 22-11-2001 



GB 2367774 



17-04-2002 



AU 
AU 

wo 

GB 
GB 
AU 
WO 
GB 



0728435 Al 



28-08-1996 



2670137 Al 



12-06-1992 



14974- T 
1182613 Al " 
3171910 Dl 
272181 A ,B, 
0042723 A2 
1440279 C 
57066728 A ^ 

62050140 B 
1440322 C 

61191329 A 

62050141 B 
4853011 A 
4593429 A 
5160356 A 



DE 10110581 Al 
FR 2808987 Al 
GB 2362341 A ,B 



A 
A 



6773201 
6773501 

0203845 Al 

0203846 Al 
2367510 
2367512 
6773001 
0203844 Al 
2367511 A 



A 
A 
A 



15-09-1985 

19- 02-1985 
26-09-1985 

20- 12-1981 
30-12-1981 
30-05-1988 
23-04-1982 
22-10-1987 
30-05-1988 
26-08-1986 
22-10-1987 
01-08-1989 
10-06-1986 
03-11-1992 



29-11-2001 
23-11-2001 
21-11-2001 



21-01-2002 
21-01-2002 
17-01-2002 
17-01-2002 
10-04-2002 
10-04-2002 
21-01-2002 
17-01-2002 
10-04-2002 



Fomi PCT/ISA/210 (palenr family amex) (JuV 1882) 



